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5. White limestones of probable Pliocene age, composing the hills of the 
south coast. 

6. Elevated reefs, but feebly represented. 

7. Alluvial plains of Pleistocene age. The terrace phenomena are less 
developed upon this island than in any of the other Great Antilles, although 
the Pleistocene base leveling is well developed in stream valley phenomena. 
Dikes of syenitic-like porphyry, probably diorites, were also noted cutting 
the older hornblendic rocks. 

Evidence was obtained indicating that the great mountain movement 
culminated before the Miocene, and that there has been at least one thousand 
feet of vertical uplift since that epoch. 

The recent work in Cuba consists of a section across the Sierra 
Maestra from the coast to the Rio Cauto. In making the section, Mr. 
Hill was convinced "that the crystalline rocks of that region are Cre- 
taceous and post-Eocene Tertiary, and not Paleozoic, as asserted by 
Frazer. ..." 

R. D. S. 



Die Stillstandslagen des letzten Inlandeises und die hydrographische 
Entwickelung des pommerschen Kustengebietes. By Dr. K. 
Keilhack. Separatabdruck aus dem Jahrbuch der konigl. 
preuss. geologischen Landesanstalt fur 1898. Berlin. Pp. 
90-152, 14 plates. 

The immediate object of this paper is to set forth the relations 
between the edge of the ice and the drainage of north Germany dur- 
ing the last glacial epoch. The general slope of south Germany is north- 
ward, and the general slope of the ice which lay over north Germany 
was southward. Along the meeting of these opposing slopes, water 
courses were developed while the ice was in existence. Locally these 
marginal water courses were lakes, but often there was a river current 
along them. Many of the peculiarities of topography and drainage 
date from the time of ice occupancy. 

Incidentally, several points of general interest are developed. Dr. 
Keilhack recognizes three distinct glacial epochs. During the last he 
recognizes five more or less distinct stages of the ice, one standing for 
the maximum advance of this epoch, and the others recessional stages. 
Each of these stages had its marginal water course. 

During its maximum stage the limit of the ice in this epoch was just 
north of the Malapane and Oder rivers, as far west as the northward 
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bend of the latter, southeast of Glogau. From this point west the 
edge of the ice was south of the Oder, having a general west- 
northwest course to Magdeburg. West of Magdeburg the position of 
the edge of the ice has not been determined. It was perhaps along the 
Aller River, and perhaps farther north along the divide between this 
river and the Elbe. During this stage of the ice marginal drainage 
was westward along the valley of the Malapane to the junction of that 
stream with the Oder at Oppeln, thence down the Oder to Breslau and 
beyond. Here the drainage left the present course of the Oder 
(which beyond this point was buried by the ice) and flowed west- 
northwest to the valley of the schwarze Elster, thence along that 
valley to the Elbe, and down the Elbe to its junction with the 
Saale. 

The halting places of the ice during its retreat are recognized by 
three principal criteria. First, the endtnorane, which are bowlder walls 
(as that term is used by the Germans); second, the great ridge-belts of 
markedly undulatory topography regarded as terminal moraines in the 
United States'; and third, the sand and gravel plains outside the ridges 
just referred to. All these criteria are found in connection with the 
edge of the ice at its various stages, but in better development in some 
cases than in others. 

The edge of the ice during the first recognized halt in its retreat 
lay a few miles farther north, running in the same general direction. 
Roughly, it extended from Pleschen to Potsdam, and thence to a 
point near Lauenburg just north of the Elbe. West of Lauenburg the 
border has not been traced. The margin of the ice during this halt 
was more or less lobate. The marginal drainage was along the Bartsch- 
Baruth Valley to the Elbe north of Magdeburg. Farther west the 
course of the drainage is uncertain. 

The second halt of the ice, marking the third position of a more or 
less stationary edge, lies still farther north, along the divide between 
the Warthe and the Netze from longitude 36 E. to Frankfurt on the 
Oder. Here the edge of the ice crossed the present course of the 
Oder, and extended westward and northwestward to Schwerin and 
beyond. During this stage the marginal drainage was westward along 
the course of the Warthe to the longitude of Posen, thence westward 
to the Oder and down the latter nearly to Frankfurt, thence westward 
by way of the Spree to Berlin, and thence west-northwest to the Elbe, 
and thence to the North Sea. 
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The third halt in the ice front shows that the recession was very 
unequal in different regions. In the eastern part of Germany the edge 
of the ice at this stage was far north of its position during the preced- 
ing stage, while in west Germany the differences in position were 
slight. Generally speaking, the border of the ice between the Weichsel 
and the Oder, lay along the divide between the Netze on the south, 
and the drainage which flows directly to the Baltic on the north. It 
crossed the Oder near Oderberg ; thence it ran in a general northwest 
direction to Lubeck. From Liibeck it extended north-northwest 
through Jutland. During this halt the edge of the ice had two or 
possibly three great lobes. The greatest of these lay between Danzig 
on the east and Lubeck on the west. East of Danzig there was another 
lobe extending well southward, the eastern limit of which is not 
mapped. West of Lubeck the Jutland ice may be regarded as con- 
stituting a third lobe. Beside these great lobes, there were many 
minor crenations of the edge. This stationary position of the ice is the 
best known of all, partly because it has been more studied, and partly 
because it is far more distinct. All the criteria of the stationary edge 
find here their best development. The morainic (as that term is used 
in America) belt of this stage is the Baltic Hohenrucken. It is this 
belt which the reviewer traced out in a rough way in 1887, and char- 
acterized as the great terminal moraine of north Germany. 1 Dr. Keil- 
hack says that this moraine is bordered throughout 650 of the 700 
kilometers of its length in Germany by sand plains. The morainic 
topography of this belt is much more strongly developed than that of 
the other halting places, as also the Endmorane. To Dr. Keilhack's 
conclusion that the ice along the fourteenth part of this 700 kilometers 
where sand plants are absent, disappeared chiefly by evaporation 
instead of by melting, we can hardly subscribe. 

During this stage of the ice the marginal drainage was along the 
Thorn-Eberswalde Valley which connects with the Elbe southeast of 
Wittenberge. Along this course the water was partly fluviatile and 
partly lacustrine. 

The fourth and last chief halting place recognized is near the 
Baltic. In receding to this position from the last the ice retreated 
most over the lowest ground, and least over the highest. A new mar- 
ginal drainage line was formed not far from the coast, and roughly 

1 Terminal Moraines in North Germany, Am. Jour. Sci., Vol, XXXV, Series 3,. 
pp. 401. 
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parallel to it from Danzig to Stettin, and thence via the Trebel to the 
Baltic near Ribnitz. Some parts of this marginal water course were 
fmviatile and some lacustrine, the largest lake being about Stettin. 
These lakes are described in detail. For the largest three distinct 
levels are made out, the highest of which is 25 meters above sea level. 
These stages are connected with the retreat of the ice, and the open- 
ing of new outlets. The development of the present Baltic drainage 
is described in great detail. Many of the north-south valley now 
draining to the Baltic are thought to have been originally subglacial 
valleys draining south to the marginal valley last mentioned before 
the ice melted away. The drainage through them was then reversed. 

Between the fourth halting place of the ice and the Baltic Sea 
Keilhack makes out and maps eleven substages in the recession of the 
ice, each changing in some recognizable way, the drainage of the pre- 
ceding stage. These subordinate stages, like the larger ones, show 
that the ice did not retreat at the same rate all along its front. So 
detailed a piece of work concerning drainage along the margin of the 
ice has not before been published. 

One of the interesting facts brought out in this paper is the simi- 
larity of the phenomena of the last glacial epoch in Germany with 
those of the corresponding epoch in the United States. In the Wis- 
consin epoch the edge of the ice made several halts in its recession 
from its position of maximum advance. In each of these positions 
morainic belts were developed, and as in Germany the strongest of 
these belts was not at the position of maximum advance, but in a more 
northerly position. As in Germany, each morainic belt is bordered by 
sand plains. As in Germany, the recession of the edge was unequal, 
and here as there, the lobations of one stage did not correspond with 
those of another. The analogies might be carried much further, but 
not to the drainage from the ice, since similar topographic relations 
did not exist in the United States. 

R. D. S. 



Shore Line Topography. By F. P. Gulliver. Proc. Am. Acad, 
of Arts and Sciences, Jan. 1899. pp. 151-258. 

In this essay Mr. Gulliver presents the mature results of a very 
serious piece of work. The topography of shore lines is considered 
under initial forms and sequential forms. Under initial forms are 



